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Method and device for drying, separating, classifying, and decomposing recoverable waste 
products 



[0001] The invention relates to the fields of mechanical engineering, waste management, and 
the paper industry, and concerns a method and a device for drying, separating, classifying, and 
decomposing recoverable waste products, especially already partially decomposed waste products 
that result after a degassing or gasification process (pyrolysis). 



[0002] In the processing of recovered paper in the recycling process, residual substances 
remain after the slurrying of the mechanical desludging. These residual substances can contain, 
in varying amounts, concentration, and type, clumped paper, cardboard residues, pieces of plastic, 
wood residues, metal parts, and more besides. All of these residual substances are called rejects. 
[0003] After exiting the slurry process and optionally after an intermediate storage in which 
a gravimetric dewatering can take place, these rejects are generally deposited in a hazardous waste 
landfill. 

[0004] At this point, these rejects contain on average 50% water, which can occur as surface 
water and also as water absorbed in the paper and wood portion. 

[0005] Various methods and devices are already known or have been described that include 
the processing and/or incineration and/or gassing of waste, residual substances, and also rejects. 
[0006] According to EP 0 609 802 Al, a method and a device are known for the continuous 
degassing and/or gasification of a solid combustible or waste material. 
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[0007] The device comprises a shaft-like reactor in which the charge, the gaseous gasification 
agent and the gaseous combustible produced are conducted downwards co-currently. The 
gasification agent is preheated by the gaseous combustible in a screw-shaped counterflow heat 
exchanger situated in the jacket part. This preheated gasification agent is further heated in helical 
or undulating channels in the ceramic furnace body of the reactor and in a movable or fixed 
conical or paraboloid-shaped central body projecting into the lower part of the charge and serving 
as a furnace closure. The grate is formed by a rotatable opposing piece representing a full cone or 
a hollow-cone-shaped annular body that can be displaced vertically, which opposing piece leaves 
open opposite the lower part of the furnace, an adjustable annular passage for the withdrawal of 
the gaseous combustible produced and for the discharge of the solid or liquid reaction products 
in the form of ash, slag, distillation residues. 

[0007.1] A waste incinerator and a process for the incineration of waste is known from DE 28 
16 282 Al . The incinerator comprises a hollow body having an open upper and lower end, a floor 
plate that seals the lower end, and a central opening and a plurality of openings in the floor plate 
arranged in the circumferential direction through which oxidation gas under pressure can travel 
into the hollow body, heat transfer particles in the hollow body that are fluidized by the oxidation 
gas, and an apparatus for feeding the waste from above. 

[0007.2] A fluidized bed is formed over the floor plate by the heat transfer particles, in that the 
oxidation gas is blown in through the central opening and through the openings arranged in the 
circumferential direction vertically upwards and horizontally in the circumferential direction. The 
waste is conducted into the fluidized bed and is incinerated there, and incineration gases forming 
in the chamber are incinerated above the fluidized bed. 

[0008] The disadvantage of this method and device is that the solid combustibles or waste are 
not completely degassed and/or gasified. 



[0009] The object of the invention is to provide a method and a device that after the degassing 
and/or gasification of waste, further converts the remaining residual products as completely as 
possible and recovers them. The object is achieved by the invention indicated in the claims. 
Further developments are a subject of the sub-claims. 
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[0010] By means of the device according to the invention and the method according to the 
invention, it is possible to further convert recoverable waste products as completely as possible 
and in particular the not yet completely decomposed waste from degassing or gasification 
processes, so that they can be passed on to the environment and/or landfills substantially 
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without special measures and as free as possible of pollutants. 
[0011] The device according to the invention functions as follows. 
The solid recoverable waste products from for example a pyrolysis process in which the 
waste has already been partially or largely converted, are introduced into a shaft-like 
chamber from above and/or together with the waste gas. They are deposited first in the 
funnel-shaped lower part of the chamber. The funnel-shaped part can advantageously be 
constructed in the shape of a truncated cone or in the shape of a shaft thereby and be 
arranged linearly, centrally, and/or decentralized. After the first solid recoverable waste 
products have been deposited and then during the further charging of the chamber with 
the solid recoverable waste products, air, advantageously prewarmed air, is blown in from 
below through the double-walled part of the discharge opening, which is arranged in the 
center in the funnel-shaped part of the chamber. This takes place advantageously under 
a pressure of 6-8 kPa. 

[0012] The funnel-shaped part of the chamber is advantageously constructed in the 
shape of a truncated cone and wholly or partially with double walls in its upper part, 
whereby a defined gap can be implemented between the two walls. 
[0013] Simultaneously the waste gases from the pyrolysis process, the pyrolysis gas, 
and/or a solid/gas mixture, likewise advantageously from the pyrolysis process, are 
introduced into the chamber tangentially, through the likewise double-walled feed shaft 
parallel to the funnel-shaped part of the chamber. Openings force the pyrolysis gas and/or 
the solid/gas mixture into the area of the deposited solid and into the solid, where it meets 
the introduced air. The pyrolysis gas is likewise introduced under a pressure of 6-8 kPa. 
[0014] The openings through which the air and the waste gases arrive in the chamber 
are advantageously formed by two truncated-cone-shaped components nested one inside 
the other in the truncated-cone-shaped part of the chamber. An annular gap is formed 
respectively by these components between the chamber wall and the first component, and 
between the two truncated-cone-shaped components. These annular gaps are again 
likewise advantageously variable, in that the components are arranged so that they can 
be displaced with respect to one another and to the chamber wall. By changing the size 
of the annular gap, the flow rate of the amount of introduced air and waste gas can be 
regulated. 
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[0015] As it passes through the solid bed, the pyrolysis gas is freed of solid 
constituents, such as coke and ash. 

[0016] The introduced air can already react with the solids as it passes through the 
solid bed. The carbon present and the hydrocarbons are thereby converted to CO, C0 2 , 
H 2 0 and H 2 . The heat of reaction released thereby causes the temperature to rise in the 
solid bed and causes the temperature of the gas mixture to rise to about 1200°C. This 
temperature is sufficient to crack the higher gaseous hydrocarbons in the gas mixture. 
[0017] A burner is installed in the upper, advantageously cylindrical, part of the 
chamber to start the entire process and to ensure the reaction temperature. 
[0018] The gas exiting in the upper area of the chamber is largely freed of carbon and 
higher hydrocarbons and exhibits nitrogen and a high percentage of CO and H 2 . The solid 
particles still present in the gas can be separated in a downstream centrifugal cyclone 
separator. 

[0019] The largely converted carbon- and hydrocarbon-free solid material can be 
discharged through the discharge opening. 

The residual substances not converted, such as ash- and carbon residues, are collected in 
the centrally arranged collecting funnel and are discharged via the subsequent shaft with 
the ash discharge. 

[0020] Due to the air-pyrolysis gas mixture blown upwards, a rotationally symmetrical 
eddy that has the shape of a fountain in the axial direction is formed in the chamber, by 
means of which the loosely deposited solid is picked up and carried from the chamber 
wall into the axial area of the chamber. There the completely or partially converted solids 
fall down onto the chamber floor at different points, depending on their density, and thus 
can be extracted, advantageously in classified form. Solids that can not be lifted by the 
air flowing in are likewise extracted through the discharge opening. 
[0021] The flow that develops is stable and can be further stabilized by incorporating 
a guide pipe to make the circulation of the solids uniform when the fill height varies. 
Even variations of the air throughput can not change the flow in wide areas. 
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Best Way of Carrying Out the Invention 

[0022] The invention is explained in more detail below based on an exemplary 
embodiment. 

[0023] The shaft-like chamber is a cylindrical container with a diameter of 2000 mm 
and a jacket length of 4000 mm, closed at the top with a bumped head and constructed 
in the lower area in the shape of a truncated cone with a slope of 45 ° . A tangentially cut 
gas vent pipe with a diameter of 500 mm is situated in the upper area of the jacket. The 
chamber is seated on a mount in the area of the transition between the cylindrical part and 
the truncated-cone-shaped part of the container. The jacket of the container is made of 
carbon steel and is protected from the reaction gases with a brick lining 200 mm thick. 
The truncated-cone-shaped floor has in an axial orientation an adapter flange with a 
diameter of 1 000 mm for the air feed. The truncated-cone-shaped floor part moreover has 
a lateral annular gap cut over 180°, via which the waste gas and the solids are together 
introduced tangentially at a flow rate of 20 m/s and are distributed uniformly over the 
circumference of the chamber. Two guide blades formed in the shape of truncated cones 
are arranged one inside the other in the form of a funnel towards the center. The larger 
and more deepset has a diameter of 700 mm and the other has a diameter of 500 mm. The 
air entering axially upwards penetrates the solid bed and encounters the waste gases. The 
gas mixture draws the solid particles outwards and up the container wall and reacts 
thereby with the gas mixture. The flow falls inwards and becomes calm in the upper third 
of the container, so that the not yet thermally decomposed carbon particles and the ash 
portions fall downwards again. There they encounter a collecting funnel arranged in the 
center, which funnel passes through to the lower area and is emptied by a screw 
conveyor. The hot gas mixture causes a reaction with the 700 °C carbon particles, 
releasing energy that heats the gas mixture and the reactor wall to 1200 °C. Due to the 
large cross section of the container and the associated flow calming, sufficient reaction 
time is provided to decompose the carbon into CO and C0 2 . The residual moisture of the 
process gas is converted with carbon thereby to CO and H 2 . The two components 
described in the shape of truncated cones, between which the air and the waste gases exit, 
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are arranged so that they can be displaced via attachments so that the flow rates can be 
optimized. The two components are made of ceramic. 

[0024] To ensure that a chemical reaction is initiated, in particular in the starting 
process and later as a safety ignition source, a pilot burner in the form of a plasma burner 
with a power of 4 kW, which works independent of pressure and can be switched on and 
off in any operating situation, is arranged axially in the lower cylindrical part of the 
container. 
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Claims 



1. Method for the process of drying, separating, classifying, and decomposing waste 
products from a waste degassing and/or gasification process in which the solid waste 
products are introduced into a shaft-like chamber with the waste gases and are deposited 
wholly or partially in the funnel-shaped lower part of this shaft-like chamber, and 
simultaneously and/or subsequently air and the waste gases from the degassing and/or 
gasification process are introduced separately into the chamber from below under 
pressure, whereby the air is introduced into the chamber substantially axially and the 
waste gases are introduced into the chamber substantially tangentially, resulting in a 
rotationally symmetrical, fountaining eddying of the solid and gaseous substances in the 
chamber, and subsequently or during the continuous process the dried, separated, 
classified, and substantially decomposed products are discharged from the chamber 
downwards. 

2. Process according to Claim 1 , in which the recoverable waste products used comprise 
coke, ash, hydrocarbons, C0 2 , CO, H 2 , H 2 0. 

3. Process according to Claim 1, in which the air in the truncated-cone- shaped floor of the 
chamber is introduced axially through the round, double-walled part of the discharge 



4. Process according to Claim 1 , in which the air is preheated and/or is introduced into the 
chamber under a pressure of 6-8 kPa. 

5. Process according to Claim 1, in which the waste gases are introduced tangentially 
through openings in the truncated-cone-shaped part of the chamber, whereby they 
encounter the introduced air in the area of the solids. 

6. Process according to Claim 1 , in which the waste gases are introduced into the chamber 
under a pressure of 6-8 kPa. 
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Process according to Claim 1, in which the air- and waste gas [flow] rate is 
regulated. 



8. Process according to Claim 1 , in which in the area of the truncated-cone-shaped 
floor of the chamber, one or two truncated-cone- shaped components nested one 
inside the other form one or two annular gaps that can be displaced with respect 
to one another and to the chamber floor, whereby the air is introduced axially 
through an annular gap and the waste gases are introduced tangentially or radially 
through the other annular gap. 

9. Process according to Claim 1, in which the air- and/or waste gas [flow] rates are 
regulated by changing the size of the annular gap. 

10. Process according to Claim 1, in which a pilot burner arranged in the cylindrical 
part initiates the reaction in the start-up condition and ensures the constant 
maintenance of the reaction in the operating condition. 

11. Device for drying, separating, classifying, and decomposing recoverable waste 
products, in particular recoverable waste products from a waste degassing and/or 
gasification process, comprising a shaft-like reaction chamber whose floor is 
formed in the shape of a funnel and in this floor separate openings are present for 
the entry of air and of the waste gases from a degassing and/or gasification process, 
whereby these openings are arranged so that the air enters the reactor chamber 
substantially axially from below and the waste gases enter the reactor chamber 
substantially tangentially or radially, and in which an opening in the funnel-shaped 
floor of the reactor chamber serves to discharge the dried, separated, classified, and 
decomposed products and in which, moreover, a gas discharge opening is present 
in the upper part. 

12. Device according to Claim 11, in which the funnel-shaped lower part of the 
chamber is formed in the shape of a truncated cone or a shaft. 
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13. Device according to Claim 11, in which the truncated-cone-shaped part of the 
chamber and the discharge shaft are constructed wholly or partially with double 
walls. 

14. Device according to Claim 11, in which the openings for the air and the waste 
gases in the truncated-cone-shaped part are arranged so that the gas flows meet at 
least partially inside the deposited solids. 

15. Device according to Claim 1 1, in which the size of the openings is variable. 

16. Device according to Claim 11, in which the openings are formed by one or two 
truncated-cone-shaped components nested one inside the other in the truncated- 
cone-shaped part of the chamber in the form of one or two annular gaps, whereby 
the air flows through one annular gap and the waste gases flow into the chamber 
through the other annular gap. 

17. Device according to Claim 11, in which the two truncated-cone- shaped 
components are arranged so that they can be displaced with respect to one another 
and to the chamber wall. 

18. Device according to Claim 11, in which the opening for the waste gases is an 
annular gap cut laterally over 180°. 

19. Device according to Claim 1 1, in which the discharge shaft has several openings 
into which the classified end products can be discharged separately. 



20. 



Device according to Claim 1 1 , in which a pilot burner is arranged in the cylindrical 
part of the chamber. 
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== (54) Title: METHOD AND DEVICE FOR DRYING, SEPARATING, CLASSIFYING AND DECOMPOSING RECOVERABLE 
=5 WASTE PRODUCTS 

(54) Bezeichnung: VERFAHREN UND VORRICHTUNG ZUM TROCKNEN, TRENNEN, KLASSIEREN UND ZERSETZEN 
== VON ABPRODUKTEN 

( 57 ) Abstract: The invention relates to a method and to a device used in the field of waste management, especially a method and 
a device for treating recoverable waste products that have already partially decomposed. The aim of the invention is to provide a 
method and a device which makes it possible to further decompose, if possible completely, and recover the residual products that 
remain once the waste products are degassed. According to the inventive method, air and waste gases are introduced separately 

f^i from *e bottom into the chamber and pressure is applied. The air is introduced into the chamber in a substantially axial and the 

^ waste gases in a substantially tangential or radial orientation. The invention further provides a device the funnel-shaped bottom of 
whi ch is provided with openings for air and waste gases to enter. The air is introduced into the reactor chamber from the bottom in 

^ a substantially axial orientation and the waste gases in a substantially tangential or radial orientation. 

<S 

®^ (57) Zusammenfassung: Die Erfmdung bezieht sich auf das Gebiet der Abfallwirtschaft und betrifft ein Verfahren und eine Vor- 
£2 nchtung insbesondere fur die Bearbeitung von bereits teilweise zersetzten Abprodukten. Die Aufgabe der Erfmdung besteht darin, 
* — j ein Verfahren und eine Vorrichtung anzugeben, die nach der Entgasung von Abfallstoffen die verbleibenden Restprodukte weiter 
^ und moglichst vollstandig umsetzt und verwertet. Die Aufgabe wird gelost durch ein Verfahren, bei dem Luft und Abgase getrennt 

von unten in die Kammer unter Druck eingebracht werden, wobei die Luft im wesentlichen axial und die Abgase im wesendichen 
Q tangential oder radial in die Kammer eingebracht werden. Die Erfmdung wird weiterhin gelost durch eine Vorrichtung, bei der im 

trichterformigen Boden getrennte Offnungen fur den Eintritt von Luft und von den Abgasen vorhanden sind, wobei die Luft im we- 
^ sentlichen axial von unten und die Abgase im wesentlichen tangential oder radial in den Reaktorraum eintreten. 
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name is listed below) or an original, first and joint inventor (if 
plural names are listed below) of the subject matter which is 
claimed and for which a patent is sought on the invention entitled 

fwjFTHOD A ND DEVICE FOR DRYING, SEPARATING, 
(TLASSIFYIN G AND D ECOMPOSING RECOVERABLE 

WASTE PRODUCTS 

the specification of which is attached hereto unless rhe following 
box is checked: 

SI was filed o n 2 August 2000 



■ ; :~~und wurde am 27 September 200 1 abgeSndert (falls zutreffend). 

IWH bestatige hiermit, da£ icb den Inhale der oben angegebene Patcn- 
tjafemeldung, einschlieBIich der Anspruche, die eventuell durch einen 
Oben erwiihfiien Zusatzancrag abgefcnden wurde. durchgesehen und 
verstanden habe. 

iM crkenne meine Pflicht zur Offenbarung jeglicher Informationen 
an, die zur Prfttung der Paxentfthigkeit in Einklanc mi.t Tite! 37, 
Code of Federal Regulations, § 1.5(1 von Belang sind. 

Ich beanspruche hiermit auslSndiscbe Priori tatsvorreile gcmaB Title 
35, US-Code, § 119 (a)-(d), bzw. § 365(b) ailer uriien aufgefiihrten 
Auslandsanmeldungen fur Parente oder Erfinderurkunden, Oder § 
365(a) aller PCT intcrnationalen Anmeldungen, welche v-'enigstens 
ein Land ausser den Vereingten Staaten von Amerika benennen, ur,d 
habe n3chstehend durch ankreuzen s&mtlichc Auslaodsanmeldungian 
fur P&iente bzw. Erfinderurkunden oder PCT intemationak 
Anmeldungen angegeben, deren AnmeldeTagdem der Aumeidung. 
fiir seiche Prioritst beansprucht wird, vorangeht. 

Prior Foreign Applications 

Friihere atislandische Anmeldungen 



United Scates Application Numbe r 10/030.178 



and was amended on _ 



.. (iFappltcable^ 



PCT International Application Number PCT/DE 00/0265S 
and was amended on 27 September 2001 (if applicable). 

I hereby state that 1 have reviewed and understand the content; of 
the above identified specification, including the claims, as 
amended by any amendment referred to above. 



I acknowledge the duty to disclose information which is material 
to patentability as denned in Title 37, Code of Federal 
Regulations, 51.56. 

1 hereby claim foreign priority- under Title 3?„ United States Code 
§1 19 (a-d) or $36"5(b) of any foreign application(s) for patent or 
inventor's certificate, or $3 65(a) of any PCT international 
application which designated at least one country other char, the 
Ur.iied States, listed bciow . I "nave also identified below, by 
checking the ''No" box, any foreign application for patent or 
inventor's certificate, or of any PCT international application 
having a filing date before that of the application on which 
priority is claimed: 

Priority Claimed 
Prioritatsanspnich 



(Number) 
(Nurravier) 



J2eimarUL_ 



(.Country) 
(Land) 



(Number) 
(Nummcr) 



(Couniry) 
(Land) 



(DaL>v'MonthA'ear Filed) 
(Tag^Monat/'Jahr der Annieldung) 



(Day.^MonrlvYear Piled) 
(Tfig/'Mon?t ; Jahr der Amnddung) 



C 

Yes 



□ 

Ko 

Neir. 

□ 

\'o 

Nein 



D ZusStzliehe einsnveilige AnmNTldungsr.ummeni sind itn 
Prioritatsanhang aufge-fuhn. 



O Additional foreign application numbers are listed 
on a supplemental priority sheet attached hereto. 



Von : PATENTANU«LTIN*M.RPUSCHENBftCH 



+49 351 47969924 
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German Language Utility or Design Patent Application Declaration 



Ich beanspruche hiermii Prioritacsvorteile unter Title 35, US-Code, § 
] 19(e) aller US-Hiifsanmcldungen wie 'untcn aufgezflhJl 



(Application Number) 
(AktcnsKiicbert) 



(Application Number) 
(Aktenzeioheri) 



(Application Number) 

(Aktenzeichen) 

O ZusSczlichc emsweilige Anmeldungsmimmern sind \m 
eljarizenden Prioritltsanhang aufgefilhrt. 

Ich beanspruche hiernut die rnir unter Title 35, US-Code, § 120 
^usTe&ndcn Vorieile aller untcn cufgefuhrten US-Patentanmeldungen 
bzWrf 365(c) aller PCT internationalcn Anmeldungen, wclcbe die 
Vsr|j|igien SiaAtcn von Arnerika bcnennen, und erkenne, vo.sofem der 
Cegpstahd eines jeden frfiheren Anspruchs dieser Patentanmeldung 
nich|in einer US-Pattntanrneldung, bzw. PCT interaationaien 
Annjjldung in in einer gerjiafl dem ersten Absatz von Title 35, US- 
Coc&Jl§ 1 1 2 vc-rgesehriebe-nen Art und Weise offeftbart wurde, meine 
Pflicht zur OfTenbarung jeglicher Informaiionen an, die zui Prufung der 
PateWfahigkeh in Einktang mir Title 37, Code of Federal Regulations § 
\.5$4 on Belang sind and die irn Zeitraum zwischen dem Anmeldetag 
der'f^lhercn Patentanmeldung und dem nationalen oder im Rahmen des 
VtpsLp uber die Zusammenarbeit auf dem Oebiti des Patenrwesen 
(P<P> gUltigen intemftrionalen Anroaldetags bekannt geworden sind. 



(Application No.) 
(Aktenzeichen) 



(Application No.) 
(Aktenzeichen) 



(Day/Month/Ye&r Filed) 
(Tag/MonaT/Jahr emgereicht) 



(Day/\lomh/Year Filed) 
(Tag/Monat'Jahr eingereicht) 



D 2usatzlich« USA oder Internationale AnmeldiHigsnummern sind 
im erganzenden Priorirarsanhang aufgeftihrt 

Ich erklare hehmit, dali a!le in der vorlfegenden Erklarung von mir ' 
gernacine Angaberi nach bssrem Wissen und Gewissen de: Wahrheil 
emsprechen, und femer dafi ich diese eidessrattliche Erklarung in 
.Kcnntnis dessen abiege, difi wissenrlich und vorsfttzlich falschc 
Angaben oder dergleichen gemafl J 1001, Title IS des US-Code strafbar 
sind ur.d mil Geldsrrafe und/oder GefangnU b^traft werden konnen und 
daS derartige wissentlicb mid vorsatslich falsehe Angaben die 
Rechtswirksamkeit der vorliegenden Patantanmeldung oder eines 
aflfgrund deren erteilten Patentes gefahrden konnen. 

Hiermit bevollrnachtgt der Umcrzeiehnete den hierm genannten 
cntweder USA-Anwalt Oder Steljverrretcr, in de; Abwe;enbeh einer 
direkten Ycrstandigung zwischen den US A-Anwalt oder Stellvcrtreisr 
und dem Unterzeichncien Anweisungan, die der der Anmeidung 
betreffcnd dem Patent und Warcnzeichen Ami zugestclh warden, von 
entvreder seinem ausiandischen Patentverrreter oder Siellvertreter der 
G#sellschafi anzunchmen und auszuftihren. Sodte 2kl\ das Persona) 
iindem, Vbn dem Anweisungen angenonimen werden m'jgen, dann wird 
a„ Ki^rtn renanntc USA-Anwak oder Siellvej-treter enrprcchend von 



I hereby ciaini the benefit under Title 35. United States Code 
§ 1 19(e) of any United State? provisional applications) listed 
below. 



(Day/Momh/Ycar Filed) 
(Tag/Monat/Jabr der Anmeldung) 



(Pay/Month/Year Filed) 
(Tag/Mona^'Jahr dcr Anmeldune) 



(Day/Momlv^'car Filed) 
(Tag/Monat/Ja^r der AnmeldunpJ 

□ Additional provisional application numbers are listed 
cn a supplemental priority sheet attached hereto. 

1 hereby claim ihe benefit under Title 35, United States Code 
§120 of any United States appIication(s) r or §365(c) of any 
PCT interna tiongl application designating the United States, 
listed below and, insofar a& the subject matter of e3ch of the 
claims of tliis application is not disclosed in the prior United 
States Of PCT international application in the manner 
provided by the first paragraph of Title 35, United Stares 
Code £1 12, .1 acknowledge the duty to disclose information 
which is material to patentability as defined in Title 37, Code 
of Federal R«-guiations §1,56 which became available 
between the filing date cf the prior application and the 
national or PCT international filing date of this application. 



(Status) 

(paietjtiert. scriwebend, aufgegeben) 
(paienied, pending, abandoned) 



(Statu?) 

(paientien, schwebend, aufgegeben) 
(patented; pending, abandoned) 

0 Additional U.S. or international application number? are 
listed on a supplemental priority sheet attached hereto. 

1 hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on 
information ar.d belief arc believed to be true; and further that 
these statements were made with the knowledge [hat willful 
false statements and the like s$ made are punishable by fine 
or imprisonment, or both, under Section 1001 of Title 18 of 
the United States Code and that auch willful false statements 
may jeopardize the validity of the application or any patent 
i«ued thereon. 

The undersigned hereby authorizes the U.S. attorney or agent 
named herein to accept and follow instructions from either 
his foreign patent agent or corporate representative, if any. as 
to any action to be taken in the P;ueni and Trademark Office 
regarding this application without direct communication 
between the U.S. attorney ot sgent and the undersigned. In 
the event of & change in the persons from whom, instructions 
may be taken; the U.S. anomey or agent named herein will be ' 
co notified by the undersigned. 



Uon : PATENTONUALTIN>fcM.RP)USCHENBflCH 



+49 351 479S9924 



2B Feb. 2002 14:29 94 
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German Language Utility or Design Patent Application Declaration 


v t-tvi KUri u.'Mjo vCfijJLjiviAL.ll J : Ais berisnrusr lsrtmde-r 
beauf-trage- ich hicrmit den sich mit der Kundennummer 
befassenden Patemamvalt (Patemamvalte) und'oder 
Patent- Agenten mit der Verfolgung der vorliegenden Pacen- 
tanmeldung $owje mit der Abwidciung slier damit verbundenen 
Geschafte vor dem Patent-und Warenz-eichenamt und weise an, dass 
alle Korrespondenz mit dieser Kundennummer addressiert wird. 


irt/V> litv \Jt> All L»l\i>H-. ¥ . As a named inventor .1 nereo> 
appoint the attorney (j) and/or agent(s) associated with the 
Customer Number provided below to prosecute this application ' 
and transact all business in the Patent and Trademark Office 
connected therewith, and direct that all correspondence be 
addressed, to that Customer Number: 


KUNDBNNUMMER 7055 


CUSTOMER NUMBER 7055 


Die ernatimcn Patenan^Slic smd zur Zeit; 


The appointed attorneys presently include: 


:_.=/ Neii F. Greenblum Reg. No. 28,394 
£T Bruce H. Bernstein Reg. No. 29,027 
y Arnold Turk Reg. No. 33,094 
Q James L. Rowland Reg. No. 32,674 


Stephen M. Roylgnce Reg. No. 31,296 
Leslie J. Papemer - Reg. No. 33,329 
William Pieprz Reg, No. 33,630 
William E, Lyddane Reg. No, 4 1 .56$ 


;i Address Greenblum & Bernstein, I\L.C 
^ iH\ Robjid Clarke Place 
!■* Reston.VA 20191 


TefeTongespracbe bine richten an: 


Direct Telephone Ojlis to: 


(7j Gretnblurn & Bernstein, P.L.C. 

|J( (703)716-1191 


l" V«Sf|UQd Nachname ties e-lnzigen oder ersten Erfinders: 
/Ha^dMARTIK 


Full name of sole or first inventor 
Harald MARTIN 


Unterschrift de* Erfinderi Datum 


Inventor's signature Date 


Wohnsitz '~^jf\l' 
Bad Frankenhausen, Deutschland > / 


Residence 

Bad Frankenhausen. Germany 


Staatsangehflrigkcit 
Deutschland 


Citizenship 
Germany 


Postanschrirr 

Fliederweg 61, D-06567 Bad Frankenhausen. Deutschland 


Post Office Address 

plieder-veg 61, D-06567 Bad Frankenhausen. Germany 


Vor-und Nachname des zweiten Miterf.nders (falls zutreffend) 


Full name of second joint inventor, if soy 
Hartwiq STREITENBERGER 


Unterschrirjides zweiten Erfmders Datum 

^J)Qc\('&(/\fi o coo e 


Second 1 nventor's S ign ahi re Date 


Wohnsitz jf "\\P% 
Golmsdorf, Deutschland <lst>r 


Residence 

Golmsdorf. Germany 


Staatsangeh&rigkeit 
Deutschland 


Citizenship 
GccrirtTiv 


Postairschrift 

Kunitzer Strasse 26. D-07751 Goimsdorf, Deutschlcnd 


Post Office Address 
Kunitser Strasse 26, D-07751 Golmsdorf. Cermanv 


(Bine entsprechende Informationen und Unterschnften im Fa!le 
,! « n <*"twi unci weiteren Miterfindcre angeben). 


(Supply similar information and signature fo; third and 
subsequent joint invenzwrs). 



